Comparison of the red blood cell Ca2(+)-ATPase in ghost membranes and after purification.
We have compared properties of the red blood cell Ca2(+)-ATPase in two types of preparations: red cell membrane ghosts (enzyme in unfractionated membranes) and after purification (detergent-soluble enzyme). The Ca2(+)-ATPase activity was studied with respect to its requirement for: calmodulin, calcium, magnesium, monovalent cations, ionic strength, pH, and temperature. Sensitivity of the Ca2(+)-ATPase activity in the two preparations to anticalmodulin drugs and to engineered calmodulins with amino acid substitutions was determined. Finally, stoichiometry of the formation of phosphorylated enzyme intermediate (EP) and titrations of the ATP binding region with fluorescein 5'-isothiocyanate (FITC) were characterized. For the first time a high phosphorylation level of 2.0-2.4 mmol EP/mg of purified enzyme is reported. The two enzyme preparations have been found to be very similar with respect to the dependency of all the regulating factors described here. These results complement findings reported from various laboratories on the similarity of other kinetic properties as well as the similarity of modulation of the Ca2(+)-ATPase activity by phospholipids and proteolysis in the membraneous and purified enzyme. Thus, the purified detergent-soluble enzyme is very well suited for kinetic characterization of the red cell Ca2(+)-ATPase.